Abstract: In this paper we characterize the photoluminescence spectra of Erbium doped Yttrium oxide and propose a design for making a low quality factor on chip laser with this material.
Introduction
There has been great progress in realizing CMOS compatible silicon lasers recently, such as the demonstration of Raman and erbium doped silica Microdisk lasers [1, 2] . However, due to the low gain of these lasers either very high Q resonators or high pumping intensities are required in order to achieve lasing. Here we propose the use of an excellent host for erbium, Yttrium Oxide (Y2O3), which will enable the demonstration of low-Q on chip lasers and compact amplifiers (< 100 µm length).
Fused silica is inherently a poor Erbium host. It results in a low absorption cross-section and a limited doping concentration due to poor solubility limits. To solve this problem we are investigating a much better host for erbium -yttrium oxide. Yttrium oxide and erbium oxide have very similar crystal structure, which allows the incorporation of more than 4E21 cm -3 Erbium atoms in the host before the PL intensity starts to decrease. In addition, the absorption cross-section of Erbium doped Y2O3 (1.9E20 cm 2 ) is two times that of silica. For comparisons, the most recently demonstrated erbium on-chip laser has a gain of 2.66 cm -1 . A laser made from Er:Y2O3 (with a 6% doping) has a gain of more than 80 cm -1 , which corresponds to a 3dB gain of only 100 µm. In order to demonstrate an onchip laser this material can be integrated with a slot waveguide, as similarly proposed elsewhere for Erbium doped silica [3] .
Results
Here we present our results on a synthesized nanopowder of Erbium doped Y2O3, doped with 6 % Erbium, as depicted in SEM image Fig.1 (a) , it consists of particles that are roughly 100nm in size which can be integrated in a similarly sized slot waveguide with an air gap of 120nm wide, width of 460nm, and a height of 250nm. The photoluminescence of the powder was measured by focusing a 980nm beam from a Ti:Sapphire laser onto the sample. This wavelength corresponds to one of thee standard absorption lines of Erbium. The measured PL (photoluminescence) is seen in Fig.1.(b) . We are currently investigating the incorporation of this nanopowder with a cavity structure using slot ring resonator..
